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Backgrounad

s Develepment supported by the Amercan
Chemistry: Councll

s Approach Is detailed inf Environmental
IHealth Perspectives, Armstrong et al. 2000,
108 (6): 469-474; Toexicology: Letters (1n
press; 2002)

x Approach developed early in VCCEP
discussions

— chemicall selection not yet done



Goal

s Efficiently identify the substances anad
scenarios that present the highest poetential
IsSks to children

n Help focus on chemicals:
— {0 which children may. be most exposed AND
— With highest potential risk

n Consistent withh VCCEP: risk-hbased goal:

— “10 better understand the poetential health
[ISKS to children asseciated withr certain
chemical exposures”



Key Considerations

s FOCUS IS onl children
— Considers unigue aspects ofi child expoesure

s RiIsk-based

— reguires integration of hazard and exposure
Infermation

s Sophistication of the expoesure assessment
IS aligned with:

— the overall risk characterization goals
— the hazard data



Unigue Aspects of Child Expoesure

s EXpoesure assessment guidance exists,
pUt not tallered speciiically to children:

— US EPA Guidelines for Expesure
Assessment (EPA 1992)

— The Practice ofi Exposure Assessment: A
State of the Art Review: (Paustenihach 2000)

s Needed - supplemental guidance & data:
— application ofi the appreaches to children
— more specific data for children
— relevant activity: and expesure scenarios




Unigue Aspects ofi Child Exposure:

Differentiall Exposure Potential

Comparison of Child and Adult Intakes
Source: US EPA 1997, NRC 1993 and Gephart 1994

Media Child Adult Ratio
. (<lyr) (Child / Adult)
Air 0.44 m’lkg-day 0.19 m’/kg-day 2.3
Water/ffluds* 161 gkg-day  33.5gkg-day 4.8
Food 140 gkgday 23 gkg-day 6.1

' *Also, children's beverage and food preferences can differ greatly
from those of adults (NRC 1993)



Unigue Aspects of Child Exposure:
Behavieral Patierns

Detailed table in Armstrong et al., 2000

Examples include....

































Information Needed

In General -

n [Hazard data, physical & chemicall propenties, &
chemical Uses for screening (Screening
Infiermation Data Set)

x Physielegical factors

n Alr, water, beverage, feod intake & preferences
x [Ime & activity data

s Age-bracket specific data

s Chemical-specific media concentration data



Information Needed

More specific and more detailed data are needed
for each subsequent and more refined step



Infermation SeUKCES ol ASSEssing
Childrenrts Exposure

m EXposure Factors:

— EPA [Leadership: exposure factors
nandbook, Workshneps, activity datakase

s Chemical Concentration Data:

— Vlanufacturers, “grey” & scientific
iterature, databvases (e.q. HSDB)

s Modeling Teols to Estimate Exposure:
— ACC spensored review



Overall Process

n Begin withiless complex, default diven
Screening methoeds

m AS necessary, reduce uncertainty In expesure
estimates

— proceed to more complex, data-driven
chemical and scenaror Specific methoads

s WWhenavailable; replace default assumptions
With' actual data

m [S consistent with EPA EA guidelines



ered Approach

x Chemical Selection

s Initiall Marngin off Exposure (MOE)

x Refined MOE



Chemical Selection

(Note: differs frem| VCCEP Pillot appreach)

IHazard andl Exposure Components:
x Viederate te high hazara

m Present at sufficient levels in child’s
envirenment

Both criteria should be met té move: tor next
tier



Selection: Initiall Hazard Information

NOAEL / LOAEL or other Hazard Metric

x No Observed Adverse Effect LLevel or
_owest Observed Adverse Effect Level

— Erom adeguate guality data
— Child relevant endpoeints wWhen availaible
— Adjusted withr appropriate salety factors

s ADI or RflDrmay. be used i available and
i apprepriately derived



Selection; Is the Chemical Present In
the Environment of Children?

s Present at sufficient levels in:
— [Foods children; eat & drink;, or
— Residential, school or outdoor air, or

— Products children use & having physical-
chemical properties allowing| transter,, o

— Soll & dust 1 & around the child's
environment, or

— Tissues ofi children



Selection: What Does “Present at
Sufficient Levels” Mean?

The phrase “sufficient levels® means at an
exposure range that represents at least a
flraction of a conservatively established
ieference guantity

s A chemical’s preperties and uses may. limit
oK essentially eliminate exposure

s Detectable Is net eguivalent tor sufiicient

x Understanding of “background / natural®
[SV/ES



Initrall VIOE

x  [Develop a censervative estimate off exposure

s Calculate itial Margin of Exposure (MOE):

NOAEL
Exposure

MOE =

s ffinitiall MOE Is high, ne further action
necessany
. [finitial MOE Is low, go toer next step

Acceptable MOE should consider assumplions,
URCertainties; in exposure and hazard data



Refined VMIOE

m Develop a refined exposure estimate
— more accurate measured or modeled data

a Calculate a refined MOE
x [ MOE Is high, nofurther action reguired

s [FIMOE Is low, Use value te prioritize the
chemical for further evaluation

AsS hefere, aceceptable MIOE should consider
asslumpltions, Uncertainties in estimate



Conclusions

m Sephistication of the exposure assessment
needs 1o be aligned with:

— the everall nisk echaracterization goals
— the hazard data

m Process needs to be flexible
— varied exposure scenarios
— Vvaried expoesure assessment goals

s [ransparency andilogic are key



Conclusions

n [Vleets the statead goal:

— 10 efficiently identify/ the substances ana
Scenaros that present the highest
potential risks to children



